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Abstract Prevalent vertebral compression fracture(s)
have been reported as having a negative impact on pain,
disability, and quality of life. But no study has evaluated the
effect of previous fracture on the course of acute compres-
sion fractures. The aim of the present study was to compare
the natural course of the acute compression fracture in
patients with (n = 51) and without (n = 56) previous ver-
tebral compression fracture(s). The study is a retrospective
analysis of a prospective cohort followed with postal ques-
tionnaires during a 12-month period after an acute fracture
event. Eligible patients were those over 40 years of age, who
were admitted to the emergency unit because of back pain
and had an X-ray confirmed acute vertebral body fracture. A
total of 107 patients were included in the study. The pain,
disability (von Korff pain and disability scores), ADL
(Hannover ADL score), and quality of life (QoL) (EQ-5D)
were measured after 3 weeks, and 3, 6, and 12 months. The
X-rays from the first visit to the emergency unit were
evaluated. The difference of the scores between the groups
with and without previous fracture was statistically signifi-
cant (P < 0.05) at 3 weeks, 6 and 12 months for von Korff
disability score, at all occasions for EQ-5D and at 3-
12 months for Hannover ADL score, but only at 12 months
for the von Korff pain intensity score. In both the groups all
scores had improved in a statistically significant way at
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3 months. The number of previous fractures was related to
all the outcome scores in a statistically significant way
(P < 0.05) except von Korff pain intensity score at 3 weeks
and 3 months and von Korff disability score at 3 months. In
conclusion, disability, ADL, and QoL scores, but not pain
intensity score, were significantly worse in the patients with
previous fracture from the fracture episode through the first
12 months. However, the improvements during the follow-
up year seen in both groups were of a similar magnitude. The
presence or absence of a previous fracture in an acutely
fractured patient will influence the prognosis and thus pos-
sibly also the indications for treatments.

Keywords Vertebral body fracture - Osteoporosis -
Prevalent fracture - Quality of life - Disability - Treatment

Introduction

The vertebral compression fracture is one of the most
common osteoporotic fractures [6]. Approximately 30-50%
of women and 20-30% of men suffer at least one vertebral
fracture during their lifetime and half of them will experi-
ence multiple fractures [39]. The impact of the fracture on
pain, daily activities, and quality of life (QoL) has been
poorly evaluated. In a recent study, the natural course of the
acute vertebral compression fracture was followed during
1 year and it was shown that this fracture, with few
exceptions, resulted in a severely painful condition that
lasted at least for 1 year, deteriorating both back function
and quality of life [48]. In spite of high prevalence of this
type of fracture, little is known about the extent of the
negative impact on the patient following the acute fracture.

Retrospective studies have reported that the type of
fracture has no impact on the pain [25], whereas the

@ Springer



568

Eur Spine J (2010) 19:567-574

location and grade of fracture deformity influence the QoL
or severity of pain [7, 43, 47]. However, in a recent pro-
spective study, it was found that the degree of the acute
fracture deformation was an important factor in deciding
the prognosis of pain as well as disability and QoL [49].

The prevalent fracture is defined as vertebral compres-
sion fracture(s) diagnosed from a single time point X-ray
using morphological method not differentiating acute and
previous fracture. Many prevalent fracture studies have
reported that the number, level, and severity of a prevalent
fracture had a negative impact on pain, disability, and QoL
[5, 15, 27, 34, 35, 41]. The odds of impaired function, for
example, were reported as 1.4 times higher in the presence
of a single previous vertebral compression, and 3.1 times
higher with two or more deformities [27]. Prevalent ver-
tebral fractures have been found to be a strong predictor for
the occurrence of a subsequent fracture [4, 10, 29, 32, 42].
It has been found that 19.2% of women with an acute
fracture will experience a second one within 1 year and the
relative risk of an incident fracture for the patients with one
prevalent deformity was 3.2, 9.8 for 2, and 23.3 for 3 or
more which could eventually contribute to the poor prog-
nosis [7, 32, 37]. These findings make it reasonable to
assume that the existence of a previous fracture might
explain some of the differences in prognosis of pain, dis-
ability, and QoL seen in patients with an acute vertebral
fracture. The aim of the present study was to compare the
course of an acute vertebral compression fracture in aspects
of pain, disability, QoL, and ADL in patients with and
without previous vertebral compression fractures.

Materials and methods

All patients over 40 years of age who were admitted to the
emergency unit at Sahlgrenska University Hospital, Goth-
enburg, Sweden because of back pain and had a radiologi-
cally confirmed acute vertebral fracture, which resulted
from a low-energy trauma, were eligible for the study.
Detailed methods have previously been described by
Suzuki et al. [48]. In brief, eligible patients who suffered
an acute vertebral compression fracture answered four
different questionnaires (von Korff pain intensity and dis-
ability questionnaires, Hannover ADL score, and EQ-5D)
at 3 weeks, and 3, 6, and 12 months after the acute frac-
ture. The von Korff pain intensity score and disability score
range between 0 and 100, where O refers to “no pain” and
“no interference with activities”, while a score of 100
refers to “severe pain” and “unable to carry on any
activities”, respectively [52, 53]. The Hannover ADL
score, which focuses on musculoskeletal disorders, ranges
from O (worst back function) to 100 (best back function)
[30]. EQ-5D, which is a generic health-related quality of

@ Springer

life measure, ranges between a negative value which
indicates “worse than death” (death 0) and 1, which indi-
cates “full health” [12, 13]. The X-ray taken at the initial
visit was evaluated by a radiologist and later separately re-
evaluated by two spine surgeons. The fracture acuteness
was determined based on: (1) the existence of a fracture
deformation compared with the normal neighboring ver-
tebrae, (2) pain at or near the fracture deformation, (3) an
evident sharp edge in the deformed region, and (4) no
callus formation at the fractured vertebra [2]. In question-
able cases, the previous or subsequent examinations were
used, if available. Three osteoporotic fracture types, i.e.
wedge, crush, and concave, have been described [37]. The
grade of fracture deformation was evaluated by the semi-
quantitative method presented by Genant [18-20].

Statistical analysis

All the data was entered and analyzed using the SPSS v. 14
the statistical analysis program. Both parametric (inde-
pendent ¢ test) and non-parametric (Mann—Whitney U test)
tests were used for comparison of the scores derived from
the questionnaires. For the analysis of overall differences
between the groups during 1 year, repeated ANOVA was
used. Nominal variables were tested using the Chi-square
test. Pair-wise associations were tested using Pearson’s
correlation coefficient test, when the data were on a con-
tinuous scale. For ordinal data, Spearman’s correlation
coefficient test was used. All tests were two-sided. The
results were considered to be significant at P < 0.05.

Results
Patient characteristics

The characteristics of the acute fracture patients with and
without previous fracture(s) are shown in Table 1. Fifty-
one (48%) patients had at least one previous compression
fracture, while 56 (52%) patients had no previous fracture.
No statistically significant differences were found between
the two groups. However, it was a tendency of more
severely deformed acute fractures among the patients
having a previous fracture and likewise the percentage of
patients with no recollection of trauma tended to be more
frequent among the patients with previous fracture.

Previous fracture characteristics and influence
on the acute fracture

The characteristics of the previous fracture can be seen in
Table 2 and their location can be seen in Fig. 1. No sta-
tistically significant relations between the existence of a
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Table 1 Baseline characteristics of the acute fractures patients with Table 2 The characteristics of previous fracture
and without previous fracture. No statistically significant differences -
were found between the two groups Number of previous fracture (%)
- — - - - One 27 (25)
Patient characteristics No previous With previous
Two 9(8)
fracture fracture
Three 3(3)
Population 56 51 Four 6 (6)
Age, mean £ SD (range) 73.5 £ 11.9 77.7 £ 11.6 Five 5(5)
(42-96) (51-96) Six 1 (1)
Gender, female (%) 37 (66) 35 (69) Previous fracture location (% among the patients who had previous
Acute fracture location fracture)
Thoracic spine 28 (50%) 30 (59%) At least one previous fracture in thoracic spine 34 (67)
Lumbar spine 28 (50%) 21 (41%) At least one previous fracture in lumbar spine 29 (57)
Type of fracture Thoracic spine only 22 (43)
Wedge 40 (71%) 34 (67%) Lumbar spine only 17 (33)
Concave 10 (18%) 10 (20%) Both thoracic and lumbar spine 12 (24)
Crush 6 (11%) 7 (14%) The acute fracture as adjacent fracture (% among the patients who
Grade of fracture deformation have previous fracture)
Mild 15 (27%) 7 (14%) Within one level 23 (45)
Moderate 26 (46%) 24 (47%) Within two levels 36 (71)
Severe 15 (27%) 20 (39%)
Kyphosis mean + SD 42.7 (n = 21) 44.2 (n = 26)
(degrees)
Lordosis mean £+ SD 31.7 (n = 50) 29.2 (n = 44)
(degrees)
Cause of trauma
A level fall 36 (64%) 26 (51%) 16 S
Lift of a heavy object 1 (2%) 1 (2%) § 14 Thoracic fracture 50%
Some unidentified trauma 0 (0%) 2 (4%) % 12 N
Traffic accident 4 (7%) 0 (0%) 2 |7
[
No recollection of trauma 15 (27%) 22 (43%) 3 10
Q
Time elapse before visit g s
Within first week 36 (64%) 36 (71%) g 6
Within 1 month 7 (13%) 9 (17%) € 4
Unidentified 13 (23%) 6 (12%) E
Hospitalization or not 2
Immediate return home 46 (82%) 36 (71%) 0 T4 T5 T6 T7 T8 T9 Ti0 T11 T2 L1 L2 L3 L4 L5
Hospitalized 10 (18%) 13 (25%) Previous fracture location
Nursing home 0 (0%) 2 (4%) Fie. 1 Locati ¢ . " for th d ati
. t t! ! t! t! t
Hospital stay, days mean = SD 16.7 £ 5.9 166 £ 9.7 '8 L ~ocation of tie previous fractures 10t the study popuiation

(range)

previous fracture(s) and the acute fracture level, grade or
type of acute fracture could be detected (P > 0.05). In
patients with previous fracture(s) the acute fracture in 71%
appeared as an adjacent fracture within two vertebrae from
the previous one.

Vertebral levels included in the X-ray examination

The X-ray examination did not include all levels of the
thoracic and lumbar spines for all of the patients. The

(total number of previous fractures 110)

vertebral levels included in the examination can be seen in
Table 3.

Outcome differences between the patients
with and without previous fracture

All the outcome measures, i.e. pain, disability, ADL, and
QoL, improved between the 3 weeks and the 3 months
follow-ups, both in the patients with and without any
previous fracture(s). In patients with previous fracture(s),
all scores were worse than the scores in the patients
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Table 3 Vertebral levels included in the acute X-ray examination

X-rayed level Number of patients Percent
L5-T1 37 34.6
L5-T4 2 1.9
L5-T5 2 1.9
L5-T6 3 2.8
L5-T7 15 14.0
L5-T8 16 15.0
L5-T9 19 17.8
L5-T10 4 3.7
L4-T1 4 3.7
L3-T1 2 1.9
L1-T1 2 1.9
T12-T1 1 0.9
Total 107 100.0

Table 4 Scores from the four questionnaires in patients with an acute
fracture, with or without a previous fracture(s)

Follow-up No previous Previous Difference between
fracture fracture previous and no
(n = 56) (n = 51) previous fracture
(n = 54)* (n = 47)*
Mean Median Mean Median Pgaray  Pnon-para)

von Korff pain score

3 weeks 689 68.5 73.0 76.7 NS NS
3 months 59.3  63.3 63.8 70.0 NS NS
6 months 57.0 57.0 64.8 70.0 NS NS

12 months 56.5  60.0 649 70.0 NS 0.020
von Korff disability score*
3 weeks 645 633 740 80.0 0.045  0.023

3 months 535 515 59.7  63.0 NS NS

6 months  45.0 485 58.0 66.7 0.017  0.008
12 months 484  48.5 60.3 67.0 0.030  0.009
EQ-5D*

3 weeks 047 0.64 0.26  0.09 0.003  0.002
3 months 0.57 0.69 0.47 0.62 NS 0.020
6 months  0.63  0.69 045 0.62 0.006  0.003
12 months 0.57  0.71 046 0.62 NS 0.008

Hannover ADL score*
3 weeks 41.0 375 341 250 NS NS

3 months 539 52.0 415 417 0.009  0.013
6 months 519 52.0 39.0 33.0 0.010  0.014
12 months 53.9  54.0 40.6 333 0.008  0.019

NS not significant
# The number of patients in the von Korff disability score analysis

* Significant over all difference between patients with and without
previous fracture over 12 months (P < 0.05) by repeated ANOVA

P(para) indicates P value by parametric test (independent ¢ test)

P(non-paray indicates P value by non-parametric test (Mann—Whitney
test)
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Table 5 Percent of patients reporting moderate or severe problems
in the five dimensions of EQ-5D at the four follow-up times

EQ-5D Follow-up Percent of patients
dimensions time who had moderate or
severe problems
No previous Previous Difference*
fracture fracture
(n = 56) (n =51)
Mobility 3 weeks 46.4 76.5 0.001
3 months  37.5 70.6 0.001
6 months  35.7 64.7 0.003
12 months  35.7 74.5 0.001
Self-care 3 weeks 214 23.5 NS
3 months  16.1 13.7 NS
6 months  16.1 11.8 NS
12 months 14.3 9.8 NS
Usual activities 3 weeks 78.6 86.3 NS
3 months  60.7 78.4 0.047
6 months  66.1 72.5 NS
12 months  60.7 76.5 NS
Pain/discomfort 3 weeks 96.4 98.0 NS
3 months  80.4 98.0 0.004
6 months  82.1 92.2 NS
12 months 82.1 96.1 0.023
Anxiety/ 3 weeks 66.1 80.4 NS
depression 3 months 482 66.7 NS
6 months  44.6 60.8 NS
12 months 46.4 64.7 NS

* Chi-square test

without previous fracture(s) (Table 4). The differences
between the groups’ scores were significantly different at
almost all follow-up occasions. The von Korff pain
intensity score was nearly a complete exception in this
respect. The initial scores in comparison with the scores
after 12 months were worse among the patients having a
previous fracture (P < 0.005). The von Korff pain inten-
sity score was also an exception here with no difference
between the initial and 12 months values (P > 0.05).
When EQ-5D’s five dimensions (i.e. mobility, self-care,
usual activity, pain/discomfort, and anxiety/depression)
were analyzed separately and expressed as the percentage
of the patients who had “no or light” problems versus
“moderate or severe” problems, the proportion of the
“moderate or severe” group was especially elevated (bad)
for the mobility dimension (P < 0.01) among the patients
with previous fractures at all the follow-up times
(Table 5). For the pain/discomfort dimension, the pro-
portion of “moderate or severe” problems was signifi-
cantly different only at the 3- and 12-month follow-ups
(P < 0.05).
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Table 6 Correlation between the number of previous fractures and the outcome measures

Number of previous fracture(s)

Correlation

Number (n = 56) One (n = 27) Two (n =9) Three or more (n = 15) Outcomes and number
(n = 54)* (n = 54)* n =9)»?* n = 13)* of previous fracture
Mean SD Mean SD Mean SD Mean SD r‘;' P
von Korff pain intensity score
3 weeks 68.9 18.9 71.9 242 70.7 13.8 76.4 13.4 0.14 NS
3 months 59.3 22.6 61.0 22.8 66.7 14.9 67.1 16.8 0.11 NS
6 months 57.0 22.7 62.2 22.0 67.4 14.2 67.8 18.6 0.20 0.04
12 months 56.5 234 65.4 21.5 67.9 16.7 62.0 26.0 0.21 0.03
von Korff disability score
3 weeks 64.5 232 72.6 27.4 71.4 16.0 78.5 19.6 0.23 0.02
3 months 53.5 26.6 55.2 25.1 62.6 18.0 66.2 25.1 0.16 NS
6 months 45.0 29.0 53.5 24.8 63.8 18.8 62.8 26.0 0.28 0.01
12 months 48.4 28.2 56.8 26.1 65.1 19.2 63.8 31.0 0.25 0.01
EQ-5D
3 weeks 0.47 0.34 0.22 0.36 0.36 0.33 0.29 0.39 —0.26 0.01
3 months 0.57 0.38 0.53 0.28 0.41 0.32 0.39 0.36 —-0.24 0.01
6 months 0.63 0.34 0.46 0.34 0.39 0.36 0.45 0.40 —-0.27 0.00
12 months 0.57 0.39 0.48 0.35 0.31 0.29 0.51 0.43 -0.22 0.02
Hannover ADL score
3 weeks 41.0 21.8 36.7 24.1 34.7 15.3 29.0 21.6 —-0.22 0.03
3 months 53.9 25.8 41.7 25.0 49.1 18.6 36.5 20.1 —-0.25 0.01
6 months 51.9 29.0 39.6 24.1 39.3 20.6 37.8 17.8 —-0.23 0.01
12 months 53.9 28.1 39.8 23.8 37.6 20.1 43.7 23.2 —-0.20 0.04

* Number of patients for von Korff disability score analysis

® r; Spearman correlation coefficient

Subgroup analysis which might have influence on the
questionnaire outcomes

Adjacent and non-adjacent acute fracture

Among the patients who had previous fracture(s) (51
patients), the acute fracture occurred within one vertebra
from the previous fracture in 23 patients. In 36 patients
(71%) the acute fracture occurred within two adjacent
vertebrae from a previous fracture that was more frequent
(P < 0.05) than the occurrence of an “non-adjacent”
acute fracture (P < 0.05). There were, however, no dif-
ferences in outcome when these two groups were
compared.

Number of previous fractures and the outcome measures

With the exceptions of the von Korff pain intensity score at
3 weeks and 3 months and the von Korff disability score at
3 months, all the other scores were correlated to the
number of previous fractures (Table 6).

Influence of spinal curvature on the outcome measures

A positive correlation (r = 0.54, P = 0.001) was found
between the size of the thoracic kyphosis and the lumbar
lordosis in the study population, but no correlations were
noted between the size of thoracic kyphosis or the lumbar
lordosis and any of the outcome measures.

Discussion

This study showed that the presence of one or more
previous vertebral compression fractures added to the
negative effect a subsequent acute fracture had on dis-
ability, QoL, and ADL, but not on the pain. The greater
the number of previous fractures, the worse was the
effect. As reported earlier, part of this finding can be
explained by the fact that prevalent vertebral compres-
sion fractures worsen back pain [15, 17, 33, 40, 41, 43,
44] and QoL [23, 35, 46, 47, 51]. The number and
severity of the prevalent fracture were especially related
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to the outcomes [15, 35, 43, 47, 51]. The most likely
explanation for the worsening negative effect of a pre-
vious fracture is that the patients in this study who had a
previous fracture(s) already were more disabled and had
a lower QoL at the time when the subsequent acute
fracture occurred. A less likely but possible explanation
could be that the previous fracture(s) itself worsen the
course of the acute fracture without lowering the scores
before the time of the acute fracture event. The fact
that the previous fracture’s effect on pain was less
pronounced could coincide with the findings that the
influence of an incident fracture on QoL and disability
can last at least 5 years [22, 23, 27], while pain has
been found to last somewhat shorter, i.e. 2—4 years
[1, 24]. It is probable that, in this study, some of the
previous fractures were so old that pain had started to
decrease.

Incident fracture is defined as the fracture(s) diagnosed
from series of radiographs taken at certain intervals and
detecting vertebral shape changes using morphometrical
methods. Cockerill and co-workers [8] reported that an
incident fracture that happened as a new fracture during a
mean period of 3.8 years, lowered QoL more than among
the controls, irrespective of the presence or absence of a
prevalent fracture. If, however, the incident fracture, in
that study occurred as a first fracture episode, no dif-
ferences were noted between the cases and controls, the
last group including subjects both with and without a
prevalent fracture(s) [8]. This suggests that it was the
second fracture which resulted in the long lasting
(>3 years) deterioration of QoL. Furthermore, several
earlier studies have shown that the number of previ-
ous fractures, especially “moderately” and “severely
deformed” previous fractures were related to impaired
QoL [35, 36] as well as pain and disability [15, 24, 39].
These results are consistent with the findings in the
present study, where relationships were found between
the number of previous fractures and impaired QoL,
disability, and ADL only.

In the present study, it was evident that the 1 year
course of QoL, disability, and ADL was very similar,
although on different levels of disturbance for those with
and without a previous fracture(s). This suggests that the
effect of the acute fracture per se was equally bad in both
the patients with and without previous fracture. An
extended follow-up period, longer than 1 year after the
acute fracture in patients with and without a previous
fracture(s), is needed in order to better understand the
confounding effect of a previous fracture. This could
reveal, for example, the possible finding of an earlier
recovery among those patients without a previous
fracture(s).

@ Springer

Influence of fracture location

The acute fracture occurring within two vertebral levels
from previous fracture(s) was significantly frequent in this
study, however, an observation made also in an earlier study
[32]. On the contrary, Davis et al. [10] found that a pre-
valent fracture deformity increased the risk of a subsequent
deformity at vertebrae distant from the initial deformity. A
reason for the discrepancy could be that the fractures in that
study were categorized into three distinct regions of the
spine, not as in the current study as adjacent or not adjacent.

In patients with a previous fracture, the influence of an
adjacent acute fracture on pain, disability, and QoL has not
been settled. A negative influence of an adjacent fracture
has been noted in one study [7], but not in the others [35,
47]. The present study could not detect any negative effects
of an adjacent fracture within one or two vertebrae.

The analysis of the influence of the location of the
previous fracture(s) indicated more negative effect when
the previous fracture(s) were located in the thoracic, rather
than in the lumbar spine in this study. This finding is
contradictory to the results from previous studies [7, 35,
47]. However, this finding must be cautiously interpreted
because some of the most proximal thoracic levels were not
included in the radiographic examination in the present
study (see Table 3).

Influence of kyphosis and lordosis

The relation between kyphosis and back pain or disability
is controversial. Some authors have shown a correlation
between the size of the kyphosis and pain or disability [17,
31, 43, 45]. This study and also others could not detect any
such correlation [3, 16]. It has been shown earlier that the
size of the kyphosis is multi-factorial [9, 11, 14, 16, 28, 38,
50]. The present findings suggested that even severe or
multiple fracture deformities in at least a few vertebrae had
limited effects on the kyphosis.

The finding of a relation between kyphosis and lordosis
indicated a compensatory mechanism to maintain sagital
spinal imbalance [26].

Reasons for the negative effect of the previous fracture

The reason for the previous fracture’s negative influence on
the subsequent acute fracture is not clear. Several possible
explanations have been suggested. It is not unlikely that
during the subsequent year, perhaps even sub-clinical, new
compression fractures could occur. Rao and co-workers
[37] have indicated such a possibility. They reported that
19.2% of the women with a confirmed incidental fracture
had a second fracture within 1 year [37]. It has also been
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shown that the relative risk of an incident vertebral fracture
increases depending on the number, the level (greatest at
T5-T7 and L1-L3), and the severity of the previous frac-
ture [32]. In the present study, the finding that the mobility
dimension of the EQ-5D, in particular, had a high inclusion
of patients with “moderate or severe” problems when
moving (Table 5), could be one explanation for an
increased fracture risk. Hindered motion and physical
activity due to severe pain is likely to accelerate bone
mineral losses and thus add to the already manifested bone
fragility. Another explanation might be fear, i.e. fear of
falling and sustaining a new fracture. It has been found that
fear of falling or depression is adversely affected by a pre-
existing vertebral fracture(s) [21]. This could correspond to
the tendency of an elevated anxiety/depression dimension
of EQ-5D to some extent among the patients with a pre-
vious fracture in the present study (Table 5).

Conclusion

Patients with an acute vertebral compression fracture, who
also had a history of a previous fracture(s), had poorer
outcomes in terms of disability, QoL and ADL, but not
pain, than the patients without a previous fracture(s),
despite the fact that the natural course of healing on these
outcomes was similar in both groups. The previous frac-
ture(s) worsened the outcomes from the beginning and
continued up to at least 1 year. Therefore, for the prognosis
and indication of treatments such as kyphoplasty or ver-
tebroplasty, the influences of a previous fracture(s) should
be considered.
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